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Abstract
The implementation of higher standards and the use of graphing calculators as changed
the mathematical pedagogy for New York State teachers. This study was conducted
because of poor achievement results and a lack of graphing calculator use at East High
School in the Rochester City School District. The teachers at East High School did not
feel comfortable or knowledgeable enough on their own use of graphing calculators to
implement the calculators into their lessons. The decision was made that an effective
professional development plan needed to be conducted. An effective professional
development would be on-going rather than a one-time workshop, conducted at a pace
that makes the participants comfortable, and with relevant curriculum that the teachers
will use in their classroom lessons. The professional development made a positive impact
on how comfortable and knowledgeable the participants now feel with use of graphing
calculators.
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Introdu ction

The New York State Department of Education has developed content and
performance standards that high school students need to meet to graduate. The
implementation of these higher standards caused a pedagogical change in the way
mathematics is being taught in New York State public high schools.
Two of the biggest changes involve the number of courses students must pass to
graduate and the format of assessments aligned to these courses. Students are now
required to complete three credits of mathematics to graduate as opposed to the previous
two credits. The three credits must be ordered in a way that demonstrates a progressive
knowledge level of the students.
Another noticeable difference is that the State Education Department has not only
allowed, but also required, the use of calculators on the final exams at the high school
level. According to the SED,
Scientific calculators are required for the Math A Regents examinations.
Graphing calculators that do not allow for symbolic manipulation will be required
for the Math B Regents examinations and will be permitted (not required) for the
Math A Regents examination starting in June 2000 (The University of the State of
New York, p. 117).
All students must pass the Mathematics A Regents Examination in order to meet the State
requirements for graduation.
There is a big debate among the circles of mathematics teachers about the use of
graphing calculators in mathematics pedagogy. Some math teachers fear that the use of
graphing calculators will produce students with weaker math skills. The fear is that
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students will not have the basic arithmetic skills needed to help them more easily solve
the higher-level math problems. Other teachers believe that graphing calculators are
important tools to aid in the pedagogical strategies to help students learn and understand
the important mathematical concepts.
I believe the real underlying issue teachers have with the use of graphing
calculators is that teachers do not feel comfortable or knowledgeable enough on how to
use them. To overcome this fear school districts need to spend the time and money on
professional development so teachers can learn how the graphing calculators can be
utilized into their classrooms.
I teach at East High School in the Rochester City School District. East High
School is one of the schools on New York State's failure list for mathematics. Almost all
of the middle schools that feed into East High School are also on the state's failure list. I,
along with the other math teachers in my department, have the important task of teaching
students the skills to prepare them to pass the Mathematics A Regents Exam so, in tum,
they can graduate and become productive citizens in our society.

In 1999 I took a graduate course called Math in the Technological Age. The
course was taught by William Caroscio, a high school math teacher knowledgeable about
what students need to know and be able to do to pass the Mathematics A exam. William
Caroscio taught the participants how to implement the graphing calculator and computer
programs into the Mathematics A curriculum, and showed the many advantages that
graphing calculators offer. I left the course with a greater understanding of how graphing
calculators can enhance my mathematics pedagogy.
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As a result to become involved with graphing calculators, the Rochester City

School District paid me to attend a week long graphing calculator workshop. Mr.
Caroscio also taught this workshop. Once again I was reminded of things I learned the
year before in class and showed me even more insight to the use of the graphing
calculator on the Mathematics A exam. He went through the entire Math A exam from
June 2001 and figured out ways to use the graphing calculator on each question.
After going through this training I offered an opportunity to conduct workshops to
Rochester City School District middle school teachers on how to use the graphing
calculators in mathematics classes. As part of my compensation for conducting this
workshop, the district gave me twenty-seven TI-83 + calculators for use in my classroom.
This allowed me to get started with using graphing calculators in my classroom right
from the first week of school to implement strategies from Mr. Caroscio's workshop.
From this I got interested in becoming a graphing calculator specialist for the East High
School's Mathematics Department.
Several months later my department head became very enthused with my use of
the graphing calculators in my classroom. My department head saw that lack of graphing
calculator use in the classrooms at East High School was a problem. We both felt that
teachers were not using graphing calculators in class. We concluded they do not feel
comfortable or knowledgeable enough to enhance their lessons with graphing calculators.
We came to the conclusion that mathematics teachers at East High School need extensive
professional development to encourage the use of graphing calculators.
As a result my department head asked me to demonstrate to the other math
teachers at East High how to use graphing calculators during a Superintendent's
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Conference Day. During that conference day I had one hour to demonstrate how to
implement the graphing calculators into the State Mathematics Standards. There were
twenty mathematics and special education teachers, my department head, and the
Director of Mathematics for the Rochester City School District at my presentation. To get
participants engaged I started off the workshop by introducing the graphing calculator
with a "Scavenger Hunt for the TI-83 +"(see appendix A). This was the same activity
that I started off the school year with that allows the students to just learn how to use the
buttons on the graphing calculator. After briefly going over this packet, I moved on to
how to enter statistical information into their calculators, construct a box and whisker
plot, and perform calculations such as mean, median, quartiles from statistical
information. I chose this topic because this was the area that was being studied in the
Math I classes at the time.
Some teachers said how they were having a hard time getting their students to
factor a quadratic equation. I demonstrated how the graphing calculator could be used to
aid in this topic. We talked about why we factor and what roots of the equation are.
I felt this presentation was a good motivator to help the other teachers see how
they could use the graphing calculator into their classroom. I thought some of the
presentation was too much information in too short of a time, and this might have caused
some of the teachers not to understand how to do all of the different features that I
showed them. I think some ofthe teachers still do not feel comfortable implementing the
graphing calculators into their classes.
Since the workshop, I've had a couple teachers come to me asking how they
could do more with the graphing calculator. This has sparked an interest in me to become
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a teacher-leader for East High for use of graphing calculators. This paper will help
answer the question, "How can I assist my colleagues to become more knowledgeable
and comfortable using the graphing calculator?" My expectations for this project will
have two areas of consideration. First, I will develop my own capacity as a teacher-leader
for other mathematics teachers in the area of graphing calculators. To do this I need to
develop my knowledge and practice of the graphing calculator so that in turn I can
present how to use them to colleagues. Secondly, as a result of the leadership I provide
the mathematics teachers at East High School will feel more comfortable using graphing
calculators, and will use graphing calculators more frequently in their classrooms.
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Literature Review
Educational systems are reforming mathematics education by trying to
incorporate more student-centered learning, focusing on mathematical concepts, using
graphing calculators, and using state or NCTM standards as a guide. This reform is slow
going. One reason why reform is slow going is that teachers have not been sufficiently
prepared for the changes. School districts may have offered professional development for
the change, but the professional development was not done properly.
The standards New York State has developed for the instruction of mathematics
tie in the knowledge of how students learn and the use of technology into the classroom.
With all of this knowledge, students should be excelling in mathematics. However, state
assessments show otherwise. The missing piece to the puzzle of students' understanding
of mathematics is in part because of the teaching. Teachers are worried about covering
content, rather than developing students' understanding of the main concepts in
mathematics. Graphing calculators can be used to help develop conceptual understanding,
but teachers do not know how to use graphing calculators or they don't know bow to use
them effectively. Teachers are not offered sufficient professional development.

Standards on Mathematics
New York State's mathematics standards reflect the standards from NCTM. The
mathematics standard from the New York State Department of Education (USONY,
1999) states that "students wi ll understand mathematics and become mathematically
confident by communicating and reasoning mathematically, by applying mathematics in
real-world settings, and by solving problems through the integrated study of number
systems, geometry, algebra, data analysis, probability, and trigonometry" (p. 3). This
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statement represents a change from the past teachings of mathematics in that students will
apply mathematics in real-world settings. Before, students were expected to memorize
how to solve mathematical problems in a static form and were never required to apply the
mathematics in a real-world setting. Back then, educators assumed that students would be
able to use their knowledge and apply it if and when it ever came up in their jobs or lives.
New York State Department of Education has developed seven key ideas, which
are the main concepts that mathematics educators should emphasize. The first key idea is
mathematical reasoning. According to the SED (1999), "students use mathematical
reasoning to analyze mathematical situations, make conjectures, gather evidence, and
construct and argument" (p. 3). This means a student must be able to use information to
make an analysis to help them solve problems, which is an integral part if students are
applying their knowledge to real-world examples. Students could use graphing
calculators to help determine which set of factors would be the solution to a quadratic
equation by graphing, or students could enter statistical data and test and graph the results
and find a regression line to extrapolate the information.
The second key idea is number and numeration. According to SED (1999)
"students use number sense and numeration to develop an understanding of the multiple
uses of numbers in the real world, the use of numbers to communicate mathematically,
and the use of numbers in the development of mathematical ideas" (p. 3). There are some
students who just think with numbers, and could look through the graphing calculator
generated table of values to determine the solution.
The third key idea is operations. According to SED ( 1999), "students use
mathematical operations and relationships among them to understand mathematics" (p.
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4). There is an expectation that students must still know their basic arithmetic procedures
of multiplication, division, addition, and subtraction. The students must also know the
properties and systems of numbers and have an understanding of how the properties of
numbers can be applied to help solve problems. Graphing calculators can be used to help
develop the concept of systems of numbers. The student can use test logic features to help
determine how to multiply and divide numbers and variables with exponents. The student
can evaluate for variables to see what the relationship is.
The fourth key idea is modeling/multiple representation. According to SED
(1999), "students use mathematical modeling/multiple representation to provide a means
of presenting, interpreting, communicating, and connecting mathematical information
and relationships" (p. 4). Modeling is a concept that allows students to interpret their
mathematical understanding, and represent that information in various ways. Whereas,
before, students were expected to graph a function, now, students are given a graph and
expected to interpret the meaning of the data. Students using calculator based laboratories
(CBL's) and calculator based rangers (CBR's) in their mathematics classes would be able
to produce graphs from real data that they provide, and will be able to interpret their
graphs from the lab. These labs would build students' interpretation skills of reading
graphs they might see in the future.
The fifth key idea is measurement. According to SEO (1999), "students use
measurement in both metric and English measure to provide a major link between the
abstractions of mathematics and the real world in order to describe and compare objects
and data" (p. 4) . Measurement is a concept that allows people to communicate
information to other people, ties mathematics to other subjects such as science and social
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studies, and involves the physical act of measuring and applying formulas to solve area,
volume, surface area, etc. Students could measure the areas and circumferences of
different sized circles and place their results into a statistical plot on a graphing
calculator. Students could then make conjectures about the area and circumference of
another sized circle that they did not measure. Students could also use the solver feature
on a graphing calculator to analyze formulas for a variable.
The sixth key idea is uncertainty. According to SED (1999), "students use ideas
of uncertainty to illustrate that mathematics involves more than exactness when dealing
with everyday situations" (p. 4). The concept of uncertainty in mathematics forces
students to estimate in real-world situations when an exact number is not necessarily
available or the best-fit solution. Students may get a problem where they are given two
constraints and are trying to find the point at which their solution would be maximized.
Students could use a graphing calculator to calculate the intersection of the functions, and

if the intersection is not an integer, the students would have to figure out what would
make the most sense in the context in which they were given.
The seventh key idea is patterns/functions. According to SED ( 1999), "students
use patterns and functions to develop mathematical power, appreciate the true beauty of
mathematics, and construct generalizations that describe patterns simply and efficiently"
(p. 4). Mathematics is sometimes thought of as the science of patterns. Graphing
calculators can help students interpret patterns in either graphical or tabular forms.
Students would be able to analyze data and hypothesize how the results would be in
different contexts.
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Standards on Technology in Math
The National Council of Teachers of Mathematics (NCTM) has published their
standards and principles for mathematics education. NCTM is an organization of
mathematics educators whose goal is improving the teaching of mathematics. One of the
Principles that the NCTM (2000) has stated is "that technology is essential in teaching
and learning mathematics; it influences the mathematics that is taught and enhances
students' learning" (p. 11). NCTM feels technology is so important in today's education
that they have implemented it as one of the main "Principles for School Mathematics."
The most practical way of enhancing mathematics education with technology is with
graphing calculators. For the price of one computer a school could buy ten graphing
calculators, which would allow that many more students access to technology.
The New York State standards, which were modeled from the NCTM standards,
also have a distinct link with a standard for math, science, and technology. The State
standard for math even has a specific role for technology. According to SED (1999),
"Appropriate grade-level calculators should be made available to students in the
classroom. They may be used to assist students in their understanding of concepts
and procedures. The use of calculators should not be a substitute for a student's
understanding of quantitative concepts and relationships or proficiency in basic
computations. Research has shown that the appropriate use of calculators in the
classroom does not interfere with student knowledge of "number facts" or with
their ability to perfom1 calculations. The classroom use of calculators has been
shown to contribute to improved student attitudes toward mathematics and their
problem-solving ability" (p. 8).
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The SED believes that the use of technology will improve students' mathematical
knowledge and problem solving skills if that technology is used effectively. The
technology that the SED is referring to is calculators. According to SED (1999),
"scientific and graphing calculators are appropriate for secondary mathematics students"

(p. 8). However, to effectively use the technology in the classroom, teachers need to be
given professional development.
Mathematical Pedagogy

The way that teachers actually teach mathematics is changing. Teachers are
moving from teaching a rule for students to memorize and students working on a page of
problems that were all solved using the same algorithm. They would then go on to the
next topic and a new algorithm. Now, teachers are moving towards posing problems to
their students, who work to figure out bow to solve them. The teachers link their
students' knowledge to the concept that they are studying. Now, students develop the
same rules that were taught in the past, but they understand how the rule was developed.
"Rules learned without understanding interfere with students' abilities to see
mathematical relationships" (Behrend, 2001, p. 39). Students need to be able to make the
relationships and connections in mathematics.
The standards developed by NYSED and NCTM suggest strategies to improve
mathematics education. According to the SED (1999), "meaningful curriculum and
assessment take into consideration three categories of cognitive functioning. These
categories are procedural knowledge, conceptual understanding, and problem solving" (p.
5). In the older methods of mathematics, teachers focused on procedural knowledge and
conceptual understanding. Today, problem solving is the main concept of mathematics
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teaching and the strand that ties procedural knowledge to conceptual understanding.
According to West (1995),
"The standards argue that most math teaching places too much emphasis on rote
memorization and includes too many exercises divorced from real-world
applications of math. Instead, the curriculum should include: an emphasis on math
as a problem-solving activity with broader applications for the world outside the
classroom; the idea of math as a means of communicating information and ideas,
in equations or in prose; an emphasis on reasoning to find the appropriate solution
to a problem, rather than depending on teachers to provide answers; and making
explicit the 'mathematical connections' between apparently unrelated subjects"
(p. 2).
The role of a mathematics educator needs to change. Today's math teachers need to teach
students how math can be used to communicate information, how to solve problems, and
how topics are connected together under the main concepts.
As teachers move away from students memorizing algorithms and rules to
problem solving, the education of mathematics becomes more meaningful to students as
they discover the rules through their own experiences. According to SED (1999),
"students developing their own meanings of mathematical concepts and procedures when
given the opportunity to become actively involved in learning" (p. 6). Students actively
involved in learning and developing their own meanings of mathematical concepts and
procedures allows students to learn at their own pace, and to understand the content more
deeply and in more meaningful ways.
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Building knowledge and meaning from previous knowledge is the main concept
of constructivist education. According to Lopez (2001), "constructivism is based on the
premise that knowledge cannot be 'given' to anyone; rather it is something that people
must construct for themselves" (p. 117). This concept of building knowledge from
previous knowledge is what NCTM envisions in mathematics teaching. According to
Pugalee (2001 ), "the teaching and learning methods recommended by the NCTM are
grounded in the central tenets of constructivist philosophy. First, the student actively
constructs knowledge. Second, a person acquires knowledge through an adaptive process
derived from experience" (p. 172). Constructivism allows students to be able to make
their own connections, and build from their present knowledge base.
David Pugalee (2001) conducted a study on the role of technology and
constructivism in an algebra course for at-risk students. His strategy was to use the
graphing calculator as a tool to make connections from a concrete level to the abstract
level of thinking. Pugalee (2001) designed this exploratory study (a) to substantiate the
usefulness of a constructivist approach in teaching algebraic concepts to students who are
typically left out of the mainstream mathematics education reform and (b) to substantiate
the usefulness of the technology in thjs process.
He started the exercise by having his students graph two equations onto the
calculator. The students described that the graphs had intersected; some calling it the
point of intersection, and a few that could identify the coordinates of the point of
intersection. He then had the students examine the equations when they were written in
terms ofy =.Through his questioning and students' observations, the students were able
to understand how the role of they-intercept affects the graph. Then, the class discussed

Professional development 14

the slope of the line. The students developed the f01mula for the slope of the line from
what they knew about slope and from the graph on their calculators. Most teachers would
just have given the students the rule to find the slope, and the students would have to
memorize the formula and know how to apply it. According to Pugalee (2001 ),
"Two primary themes emerged from the data analysis: (a) the importance of
technology and (b) the role of discourse in mathematics teaching and learning.
The data showed that the instructional activities implemented for the unit enabled
the students to generate their own conceptualizations of mathematics from the
information made available via graphics calculators and from the discourse
among students and between the students and the teacher. Such findings are
consistent with the constructivist practices that the teacher sought to implement"
(p. 173).

The graphing calculator can be a great tool to aid in this type of education. Students
already have some knowledge of the mathematical concept. The students might not know
the vocabulary to articulate the knowledge, but this can be brought out from the discourse
that goes along with the activity. Pugalee was able to build his students' knowledge of
slope from being the steepness of a line to developing the formula for slope from the use
of graphing calculators.
The visualization of graphing calculators helps students to create their own
knowledge. Ace-0rding to Lopez (2001), "it is a reasonable assertion that all students
learn certain concepts better by thinking visually about them, that is, by constructing
mental images of concepts" (p. 11 7). The graphing calculator provides a concrete
imagery to help students construct these mental images.
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Multiple representations are another way that benefits student understanding.
According to SED (1999), "instruction that employs a wide range of representations and
contextual environments enhance student growth in both affective and cognitive
dimensions" (p. 7). Students need to be able to verbalize or write their ideas. They need
to be able to interpret a graph with equations or tables of value.
Graphing calculators help present problems in multiple representations. Many
researchers in the past made a point to say that the best way to teach is by multiple
representations. According to Beckmann. Thompson, and Senk (1999), "graphing
calculators allow the investigation of functions through tables, graphs, and symbolic
representations" (p. 451). The graphing calculator makes it more feasible to investigate
functions through tables, graphs, and symbolic representations by being able to produce
and switch back and forth easily from the .equation to the graph to the table of values.
Being able to show a function in these three different forms helps students with different
learning styles to learn and understand the math. Some students might be visual learners,
and will be able to solve the problems from looking at the graph and using a trace feature
to find certain points. Other students might be numerically minded learners and will be
able to solve the problems easier by using a calculator-generated table of values for the
solutions, or be good at determining the best window range to view the graph in. The
algebraic thinker can solve the equations and/or figure out similarities and differences
just from looking at the equations or using the solver feature.
Multiple representation can also help aid in students' abilities to model graphs and
functions with the real world and physical concepts. According to Lapp and Cyrus
(2000),
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"Microcomputer-Based Laboratory (MBL), Calculator-Based Laboratory (CBL),
and Calculator-Based Ranger (CBR) are devices that collect data with various
probes and then store the data into a computer or calculator. The data can be
analyzed and displayed in different formats, and the student can graph as data are
collected or at a later time" (p. 505).
Through these Calculator-Based Laboratories, students can create graphs involving heat,
voltage, and distance all against time. These labs help link students' knowledge to realworld situations. According to McDermott, Rosenquist, and van Zee (1987), "to connect
graphs with physical concepts, students need to see a variety of graphs representing
different physical events" (p. 503).

Standards on Professional Development
In order to serve students effectively, there needs to be equity of technology and
knowledge of how to use that technology among teachers, schools, districts, and states.
For the technology to be used well in classrooms, all teachers must be able to use the
technology themselves. According to NCTM (2000),
''To make technology an essential part of classrooms, the technological tools must
be selected and used in ways that are compatible with the instructional goals.
When technological tools are considered essential instructional materials for all
students, then decisions about resources must reflect this view, despite the costs of
purchases and upgrades. Schools, districts, or provinces that integrate technology
in mathematics teaching and learning face challenging issues of equity. The need
for hjgh-quality technology is as great in urban and rural settings as in suburban
schools-perhaps greater" (p. 372-3).
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If a school's goal is to use graphing calculators in all mathematics classrooms, then there

needs to be some professional development for their teachers to learn how to effectively
use them. According to NCTM (2000),
"Mathematics teachers must develop and maintain the mathematical and
pedagogical knowledge they need to teach their students well. One way to do that
is to collaborate with their colleagues and to create their own learning
opportunities where none exist. They should also seek out high-quality
professional development opportunities that fit their learning needs" (p. 373).
The NCTM suggests schools to have a "teacher-leader". According to NCTM (2000),
"there is an urgent and growing need for mathematics teacher-leaders- specialists
positioned between classroom teachers and administrators who can assist with the
improvement of mathematics education" (p. 375). The role of a teacher-leader can vary
depending on the needs of the school or district. According to the NCTM (2001),
''Teacher-leaders can have a significant influence by assisting teachers in building
their mathematical and pedagogical knowledge. Teacher-leaders in some settings
work with their colleagues to design professional development plans for
individual teachers, for a school, or for a larger system. Teacher-leaders' support
on a day-to-day basis-ranging from conversations in the hall to in-classroom
coaching to regular grade-level and department seminars focused on how students
learn mathematics-can be crucial to a teacher's work life" (p. 375).
The role of a teacher-leader could be a small part that a teacher takes on himself or
herself, or it could be a whole new job. A teacher may see that there needs to be a change
in their department. This teacher can start researching on his or her own to try to find a
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new idea to help implement into their own teaching. After reflecting on the new idea, the
teacher may want to share with his or her colleagues. This teacher could just have
informal conversations with the other teachers in their department or he or she could offer
professional development for the department at assigned times. This teacher would
become a teacher-leader. Some schools may see that a teacher-leader is an important
addition to a department to help keep pedagogy current. The school may release the
teacher-leader from some of their classroom duties to spend more time doing research
and helping other teachers in their department. The teacher-leader role is to fit the needs
of the school or other system that they are working in. The most important facet,
according to NCTM (2000) is," .. .like all teachers, mathematics teacher-leaders must
themselves engage in ongoing learning and professional development" (p. 376). Teachers
must also learn themselves in the way that their students will learn. According to the
National Research Council (NRC, 1996), "national professional development program
standards for both science and mathematics recommend that teachers increase their
content knowledge in the same inquiry and cooperative learning environment that the
standards recommend for their students" (p. 59).
Professional Development
According to Speck and Knipe (2001) successful professional development has
six elements. The professional development focuses on improving student learning,
assesses need and establishes goals, centers on the learner, sustains growth, requires
resources, and evaluates goals. Effective professional development should have all of
these elements throughout the planning and implementing phases.
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The focus of professional development should always be that the educators have
improved their students' learning. According to Loucks-Horsley, Hewson, Love, and
Stiles (1998), "effective professional development experiences are driven by a well
defined image of effective classroom learning and teaching" (p. 36). The image can be
any aspect of what is going on in the classroom. Examples would be using the inquiry
method or graphing calculator. According to Speck and Knipe (2001), "professional
development work focused on how it will improve student learning will prevent a
disconnect from occurring between the purpose of the professional development and the
process" (p. 8). Teachers will be more apt to participate in the professional development
if they know that the goal is to improve student learning and they know how they are
going to try to change to increase their students' understanding.
In order to establish the goal of the professional development, there needs to be a
reason for the professional development. The need for professional development,
according to Speck (2001), " can emerge from teachers' expressed need, uses data to
inform practice and make decisions, aligns plans systematically with school and district
change efforts and goals, and bases professional development on a foundation of
standards and accountability" (p. 10). Sometimes as changes are being implemented into
classrooms, teachers might feel less prepared, and need to have professional
development. According to Speck (2001), "because accountability for student learning is
the focus, designers of professional development should use data about student
achievement and needs as we]] as information on teachers' abilities and needs to inform
the design" (p. 10). The school or district wants to have goals that are tied to the
standards or the school's goals so that the professional development can be evaluated to
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show if it really helped the students to learn. Professional development plans need to
derive from data about the students' achievement at the school. According to Speck
(2001), "if the professional development is valuable, then it should be demonstrated
through achievement of clear outcomes. Participants must know what has been
accomplished and what must be done" (p. 11). This information will come from the
evaluation of the goals of the professional development.
There should be two sets of goals for professional development: goals for the
teachers and goals for the students. According to Loucks-Horsley (1998), "goals for
teachers flow directly out of goals for students. If students are going to develop a set of
understandings, skills, and predispositions, then what do teachers need to know and be
able to do to realize those outcomes for the students" (p. 22). This is important if we are
planning to keep student achievement as the goal for professional development.
Good professional development reflects the cognitive abilities of the participants
and understands how the participants should implement what they learn. According to
Loucks-Horsley (1998), "teachers benefit from experiences as students that are based on
the same principles as the ones they are expected to implement with students" (p. 50).
Teachers that go through a professional development that makes the teacher experience
exactly what their students will experience in their classroom, will help the teacher to
understand what their students will know and anticipate potential problems. However,
teachers must still be challenged through the professional development and not learn the
exact content that they will teach their students. According to Loucks-Horsley (1998),
"teachers must be challenged at their own level of competence" (p. 50). By engaging in
activities at a level appropriate for adults, the teachers will be able to investigate their
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own content. Professional development must employ effective teaching and learning
strategies. According to Speck (2001 ), "understanding the current developmental level of
the participants allows a planner to challenge individuals to improve based on their
current abilities within a focused area" (p. 12).
Professional development must be sustained if it is expected to affect student
learning. Professional development cannot just be a onetime experience and then teachers
are all set to implement. According to Speck (2001 ), "if teachers are condemned to
onetime or fragmented workshops with little or no modeling, follow-up, coaching,
analysis of problems, and adjustment of practice, there will be little change" (p. 15).
Teachers are like most human beings and resist change. They need to have guidance, an
opportunity to discuss and share their thoughts, and the safety of taking the risk.
According to Loucks-Horsley ( 1998), "effective professional development experiences
build a learning community-for example, continuous learning is part of the school
culture, teachers are rewarded and encouraged to take risks and learn, and teachers learn
and share together" (p. 37).
Professional development requires administrative support, leadership, and
available resources. According to Speck (2001), "administrative support is a key element
in successful professional development planning and implementation" (p. 16).
Administration support of professional development work sends a message that
professional development should be taken seriously and helps build a learning culture to
the school. The principal can use resources, such as time or money, to help build the
professional development. The administration should try to arrange a schedule so that all
of the teachers in a department have some common time that they can use for
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professional development. Administration can also try to allocate funds to pay the
teachers for after school professional development or to bring outside expertise to help
add fresh ideas to the department. According to Speck (2001 ), "outside expertise brings
new knowledge and practices to the school setting" (p. 15). Outside expertise would be
professional development from someone who is not a teacher in the department or school,
whereas, inside expertise would be professional development from a teacher, teacherleader, or administrator already in the particular system. Although using inside expertise
is good to promote sharing of ideas amongst teachers and to help implement the new
strategies, outside experts help bring in some new ideas to all and truly form a learning
culture.
Last January, President Bush signed into law the No Child Left Behind Act
(NCLB). This act puts pressure on the local and state governments on how to dispense
the federal aid for education. According to Bailey (2002), "the $700 million stateadministered technology grant, Enhancing Education Through Technology, provides
opportunity for leaders to align the federal funds with their own priorities and initiatives"
(p. 4). A key aspect in getting some of this money is to use it for professional
development needs to train staff on current technology. According to Bailey (2002),
"The Enhancing Education through Technology program also requires that
applicants spend at least 25 percent of their technology funds on professional
development. These programs help build the capacity of school leaders as they
direct technology, reading, math, and accountability strategies" (p. 4).
The No Chi ld Left Behind Act places more emphasis on teacher quality, which requires
more professional development so that teachers are up to date on the current teaching
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practices that will increase student achievement. The law increases the pressure on states
to have "highly qualified" individuals in each subject they teach. According to Olson
(2002),
"It defines 'highly qualified' educators as those who are fully certified through

traditional or alternative routes and have demonstrated competency in the subjects
they teach, either by having an academic major or its equivalent, or by passing a
subject-matter test" (p. 27).
The law also requires professional development for teachers who are currently obtaining
certification through an alternate route program. According to Olson (2002), "the final
rules specify that teachers enrolled in alternative-route programs must receive high
quality professional development both before and while they are teaching ... " (p. 27).
Good professional development, like good teaching, must be evaluated to see if
the goals were met. According to Speck (2001), "the evaluation process must analyze
whether teachers improved in their practice and whether the changed practice affected
student learning" (p. 17). This process of evaluating is not a one-shot deal at the end
though. Assessment must be continuous. According to Loucks-Horsley (1998), "effective
professional development experiences are continuously assessing themselves and making
improvements to ensure positive impact on teacher effectiveness, student learning,
leadership, and the school community" (p. 37). Effective professional development, like
effective teaching, requires time for reflection, and if needed, revision. It is also
important to evaluate the goals at the right time. According to Loucks-Horsley (1998), "it
can take several years for teachers to become routine in their use of a new practice or
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program; therefore, expecting student achievement to change in a short period is
unrealistic" (p. 40).
Conclusion
Through the development of state and national standards mathematics education
has started to change. With the knowledge of how children learn and through the
changing technology, mathematics education is becoming more concept-based and
student-centered. According to Anderson (2002), "teachers are relying on technology
more than ever, but, as an increasing number of studies show, not necessarily more
effectively" (p. 34). Teachers need to have the on-going professional development so that
they may use this technology to its potential. This will lead to a learning culture in the
school.
The professional development plan has to be implemented right. Schools need to
set the goals for the professional development, plan, implement, and reflect. As they are
planning, they must keep in mind the critical issues like the standards, strategies to teach
adults and children, the knowledge that is to be learned and the context in which it should
be learned. Reflection should be on going and changes in the plan made to accommodate
the group.
Graphing calculators are great tools, but if the staff does not feel comfortable
using them, they will not teach their students using them. In order to reform education,
teachers must be properly trained. A teacher-leader role, therefore, from the school would
be the best solution for their professional development needs.
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Methodology
Setting
This study will be conducted at East High School in the Rochester City School
District. East High School is an urban high school with 2400 students. East High School
is on the New York State list of schools that are failing in mathematics. This means that
there is a majority of students not passing the Math A exam by their junior year, and that
the percentage of students meeting those requirements has not improved.
Participants
I will be providing graphing calculator workshops to the East High School
Mathematics Department. This department consists of 15 teachers. Nine of the
participants are male, and 6 are female. Three of the participants are African-American,
two are Hispanic, and ten are Caucasian. Two of the participants have changed careers
from the business sector to teaching. All of the participants attended a one-hour workshop
that I provided in the beginning of the year. By participating in these workshops the
teachers will be following the recommendations from the department head and principal
to make an effort to show a change in their teaching methods, and subsequently the
achievement of the students.

This project has two parts. The first part is to meet the goals of the East High
School Math Department. From an interview (see appendix B) with the East High School
Mathematics Department Head, Letresha Fuller, I learned that the goals of the East High
School Mathematics Department "this year is to try to get as many students to pass the
Math A exam as possible." Ms. Fuller said, "One way to help more students pass the
Math A exam, is to have the math department use graphing calculators in their classes.
This will hopefully inspire students to buy a graphing calculator to use on the Math A
exam." This project ties along with the goals of East High School.
The second part of this project is to develop myself as an effective professional
developer. This project will let me practice the professional development skills that I
have learned from research. Ms. Fuller said, "I feel that an effective professional
development meets the needs of the participants, and has the participants leaving with
something that they can use in their classrooms."
Long-term Department Goals
1) To raise student achievement in math at East High School.
2) To have teachers using graphing calculators on a regular basis in their lessons.
Goals from the project
1) To make teachers feel more knowledgeable on the use of graphing calculators.
2) To make teachers feel more confident using the graphing calculator.
3) To have teachers develop and implement a lesson plan using graphing calculators.
4) To demonstrate how a graphing calculator could be used while taking the New York
State Regents Math A Exam.
5) To develop my skills to become an effective professional developer on the use of
graphing calculators.
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Procedure
I begin by giving all participants a preliminary survey (see appendix C). I will
gather information to see how many of the participants have used graphing calculators in
their classrooms, and how often they have used graphing calculators since the first
workshop in September. The survey will be questions regarding teacher confidence and
knowledge of use of graphing calculators in the classroom. This will be my guide to see
if my workshops have increased the use of graphing calculators. I will also give out a
graphing calculator matrix for the participants to fill out before the workshops start, and
then again to mark in a different color for after the workshops (see appendix D).
There will be a series of five graphing calculator workshops. Each session will be
one hour in length. Each session will concentrate on a certain concept of mathematics
with certain features of the graphing calculator. The units of study will be coinciding with
the Rochester City School District's curriculum guide for Math I and Math II. The
workshop will allow participants to see how the graphing calculators can fit in to their
curriculum and lessons.
From the knowledge that I learned about effective professional development is
that the workshops need to be relevant to the teachers that are participating in it. This will
prove to be helpful in gaining the teachers' comfort level with the graphing calculator, so
that they will implement the graphing calculator into their lessons.
Apparatus
Every teacher participating in the workshop will be using a TI-83+ graphing
calculator that the school will provide. I will use a TI-83+ graphing calculator along with
the TI-Viewscreen. The TI-Viewscreen will be used in conjunction with an overhead
machine to allow participants to look at my calculator screen as I work and type on it.
This way teachers will see what I type onto my graphing calculator. This is also modeling
good teaching strategies that the teachers will in turn use in their own classrooms.
Modeling effective teaching is another aspect of effective professional development.
The following is the tentative itinerary for the series of workshops.

Feb. 6,2003
The purpose of today's workshop is to demonstrate to the mathematics teachers at
East High School how to solve problems using the graphing features on the TI-83+
graphing calculator. Participants will be able to graph an equation, use the trace feature,
calculate the intersection of graphs, calculate the maximum/minimum of a quadratic
equation, adjust the window, change the look of the graph, and understand the "friendlywindow''.
Starting off the series of workshops, participants will discover how the concept of
graphing can be applied throughout various "topics" in the Math I curriculum. I will pose
the following problem to the teachers and let them have a little time to try to figure out
how they would use the calculator to solve the problem.
'A cable company offers a pay-per-view club. To join the club you must
pay an annual fee of $24 and then you will only pay $4 for each movie you order. If you
are not a member of the pay-per-view club then you must pa $5.50 per movie that you
order. Determine how many movies you must order so that you can justify joining the
club.'
I will circulate to observe the methods that the teachers use. This day we will practice
graphing equations, using the trace feature, making sure the calculator is in a "friendly-
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window", and using the calculations feature and have the calculator calculate the
intersection of the two graphs. Then I will ask them how they can use their knowledge of
graphing to solve the following problems:
1. 3x+4=x+l8
2. 5x + 3y = 1.5/ -8x - 2y = 20
3. y = x/\2 -6x + 9 I y = 2x + 3
Participants will fill out an evaluation about the workshop (see appendix E).

Feb. 13, 2003
The goal of today's workshop is for the participants to learn how to use the TI83+ graphing calculators to solve problems using a table of values. Participants will be
able to develop a table of values from the graphing calculator, solve a system of
equations from looking through the table of value, find the maximum/minimum value of
a quadratic equation, and change the settings for the table of value.
I start off this week's session with a problem, and we will see how the
participants solve the problem. After discussing the problem, I will ask if anyone has
anything they would like to share with the group about their experiences during the week.
The concept of this week's presentation wiU be "Tables of Values". Participants will
discover how the table of value might be a better way to solve problems, instead of
graphing. Discussion will ensue on when it is better to graph and when to use a table of
values. Participants will fill out an evaluation about the workshop (see appendix F).

Feb.27,2003
The goal of today's workshop is for the participants to use the TI-83+ graphing
calculator to solve equations and formulas using Solver. Participants will be able to solve
equations and systems of equations using Solver, type any formula that they need to
solve, as long as they only need to solve for one variable, into Solver.
I start off this week's session with a problem, and we will see how the participants
solve the problem. After discussion of the problem, I will ask if anyone has anything they
would like to share with the group about their experiences from the past week. The
concept of today's workshop will be solving equations. This is similar to the two
previous weeks' workshops except this time the focus wilJ be on how to use the
calculator's "Solver" feature. I give the participants the formula for calculating simple
interest. We type the formula "O = PRT-r' into Solver and we answer problems. A
discussion will be held to talk about the similarities and differences of the three styles,
and when each might be more practical to use. Participants will fill out an evaluation
about the workshop (see appendix G).

March 6, 2003
The goal of today's workshop is for participants to become comfortable with the
other menus and features on the TI-83+ graphing calculator. Participants will be able to
store a given value for a variable and evaluate mathematical expressions/
I start off with a given problem to see how the different participants will solve the
problem. We discuss how they solved the problem. I will ask if anyone has anything that
they would like to share with the group about their experiences from the past week. This
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week, I will show participants how they might be able to use the graphing calculator to
evaluate equations. Time will be allotted for teachers to work together or by themselves
to develop a lesson plan that they will implement in the coming week using the graphing
calculators. Sample problems from today's lesson are: Evaluate x2 + 3y when x = -3 and
y = 4. I will show participants how they can store a value into the calculator for the
different variables, and then have them type in the expression on the calculators and hit
enter to find the answer.
March 13, 2003
The goal for today's workshop is for participants to practice the strategies that
they have learned on The TI-83+_graphing calculator and apply it to problems from the
January 2003 Mathematics A Regents Exam.
Participants will share their experiences from the graphing calculator lesson that
they implemented. Participants will make notes of their reactions, the students' reactions
and the lesson in general. Then, I will show them how the graphing calculator uses binary
operations, also known as Boolean Logic, to solve multiple-choice questions. Then we
will go through the New York State Math A Exam from January 27, 2003, and we will
see how many questions could be done using the graphing calculator. We will also see
how many ways we could use the graphing calculator on each problem. Participants will
fill out an evaluation of the professional development series (see appendix H).
Analysis
I will give participants a survey before the workshops begin to see bow many
teachers use graphing calculators in their classrooms. I will conduct another survey at the
end of each workshop to see if there was any change to the amount of class time that
teachers are using graphing calculators. I will also have the teachers record in a journal
how they feel while using the graphing calculators in their classrooms. This will allow
me to analyze if the teachers are feeling more comfortable using the graphing calculators
and if they also feel more knowledgeable on the graphing calculators. I will also keep a
journal of my reflections and of field notes of how the teachers react during the
workshops, as well as how I use the graphing calculators in my own classroom. From this
analysis I hope to find that more of the East High School math teachers are using
graphing calculators in their classes, and that the graphing calculators are used more
often. This study may hopefully provide my school with some data to try to buy even
more graphing calculators to be used in the classrooms, as well as more professional
development. This will be a small stepping stone, to start changing the environment of
the East High Math Department to a learning culture that will help raise student
achievement.
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Results and Analysis

I gave a questionnaire to all of the mathematics and special education teachers at
East High School to conduct a preliminary basis of how comfortable and knowledgeable
the teachers at East High School were with the use of graphing calculators (see
appendix). Of the twenty questionnaires that I sent out, seven were returned to me. From
these seven questionnaires I was able to determine that the average teacher in the East
High School Mathematics Department has only been working 0-10 years. I assigned each
option with a numerical value: 0-3 years worth 1, 4-10 years worth 2, and 11 +years worth
3, by doing this I calculated the average to bel.57. This would be bet\veen the 0-3 range
and the 4-10 year range. I also found out that 6 of the teachers have a provisional
teaching certification and l teacher from those that replied has permanent teaching
certification. I calculated how often the average math teacher at East High School uses
graphing calculators into their lessons. I again assigned a numerical value with each
option that the participants could have used: If they did not use graphing calculators at all
I assigned a 0, 1-2 times a year worth l, 1-2 times a month worth 2, and 1-2 times a week
worth 3. The average use from these surveys was 1.7, so that suggests that the teachers
incorporate graphing calculators into their lessons about 1-2 times per month.
The two most important parts from this questionnaire in regards to this study were
asking the participants to rate on a scale from 1-5 how comfortable and knowledgeable
they feel they are on the use of graphing calculators. With 1 being the least comfortable
or knowledgeable and 5 being the most comfortable and knowledgeable I calculated that
the average for these seven teachers 2.7 for how comfortable they feel using the graphing
calculators in their classrooms. I also calculated an average of 2.4 for how knowledgeable
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the 7 teachers feel that they are on the use of graphing calculators. These results suggest
that my original hypothesis, teachers do not feel comfortable or knowledgeable enough to
effectively implement graphing calculators into their lessons, is correct.
After each professional development session that I offered to the East High
School teachers, the participants completed an evaluation (see appendix). These
evaluations were designed to assess the participants' knowledge as well as my skills as a
presenter. The first three statements were the same on all of the evaluations. Statement 1)
The professional development today provided an opportunity to build my knowledge and
skills. Statement 2) The presenter used or modeled strategies that I will use with my
students. Statement 3) The workshop allowed for time to collaborate with other teachers.
The averages for these statements for each date were as follows in the table:
Statement

Feb.6,2003

Feb. 13, 2003

Feb.27,2003

March 13, 2003

1

5

4.5

4.7

5

2

4.4

4.7

4.6

4.7

3

4.4

4.8

4.3

4.9

On Feb. 6, 2003 the first workshop was presented. Five of the twenty teachers that
were invited participated in the workshop. For the statement "You know how to graph a
function" the average of the five participants was 4.8. For the statement "You know how
to use the ' trace' feature" the average was 5. The average for the statement "You know
how to change the window settings" was 4.2. For the statement "You can solve problems
requiring you to find the intersection of functions" was 4.4. The statement "You can
solve roots of functions" earned an average of 3.6. For the statement "You can solve for
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the maximum/minimum values of a quadratic :function" the average was 4. For the
statement "You feel more comfortable using graphing calculators" the average was 4.8.
On Feb. 13, 2003 the workshop was focusing on how to use tables of values to
solve problems. Seven of the twenty teachers participated in this workshop. For the
statement "I know how to change the table settings" the average was 4. For the statement
"I can solve problems requiring me to find the intersection of functions" the average was

4.8. The average for the statement "I can solve for the roots of functions" was 4.5. The
average was also 4.5 for the statement "I can solve for the maximum/minimum values of
a quadratic function." For the statement "I feel more comfortable using graphing
calculators" the average was 4.8.
On Feb. 27, 2003 the workshop was focusing on how to use "Solver" to solve
problems. Seven of the twenty teachers participated in this workshop. For the statement
"I know how to use Solver'' the average was 4.3. For the statement "I can solve problems
requiring me to find the intersection of functions" the average was 4.4. The average for
the statement "I can solve for the roots of functions" was 4.7. The average was 4.6 forthe
statement "I can type any formula I need to into the Solver." For the statement "I feel
more comfortable using graphing calculators" the average was 4.9.
On March 13, 2003 the focus of the workshop was how to apply the graphing
calculator to the January 2003 Math A Regents Exam. Seven of the twenty teachers
participated in this last session. For the statement "I know how to store numbers into
variables on the TI-83+" the average was 4.3. The average for the statement ''I know how
to use the Logic Tests for multiple choice questions" was 4.1. For the statement "I know
more strategies on how to use a graphing calculator on the Regents Mathematics A
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exam" the average was 5. The average for the statement "I feel more comfortable using
graphing calculators" was 4.7.
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Discussion
From the preliminary questionnaire of my study the results showed that the
average math teacher at East High School was 2. 7 and 2.4 out of 5 for how comfortable
and how knowledgeable, respectively, the teachers felt using graphing calculators ..
These results correlated with my hypothesis that the teachers were not incorporating
graphing calculators into their lessons because of their confidence with their own use of
the graphing calculators. One of the goals of the East High School Mathematics
Department for the year was to increase the percentage of students passing the Regents'
Math A exam. As a result of the state allowing the use of graphing calculators on the
Math A exam my department head deemed it important that the students learn how to use
graphing calculators so they will have another tool to help them achieve higher scores on
the Math A exam.
Initial discussions with the other math teachers at East High School seemed to
show that most of the teachers were in agreement that we need to use graphing
calculators more and that we needed to have more professional development. This project
was part of the strategy to provide the professional development for the East High School
math teachers. It was a little disheartening when only about 7 out of the 20 teachers
attended these workshops after school. The response, however, from these individual
teachers was exciting. All of the teachers that participated in the workshops feel more
confident and have been using graphing calculators in their lessons more often. These
teachers would come up to me excited to share how they used what they learned from my
workshops and how the students were excited to learn new strategies to solve problems.
Some students were saying how they need to go and buy a graphing calculator.
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In the beginning of the study participants were asked to fill out a matrix on how
they feel about graphing calculators. Participants were told that they would mark the
matrix with a different colored pen or pencil at the end of the sessions to see their growth.
Overall, the results seemed to have shown an increase by at least 1 box in the matrix for
each skill (see appendix D).
Another strategy to help the East High School math teachers learn how to use
graphing calculators in their classrooms was by having Texas Instruments come in to
provide professional development. The department head, Letresha Fuller, received a
grant to be used for professional development, and decided to hire Texas Instruments to
come in for 5 days of professional development. The dates were for the Superintendent's
Conference Day on March 14, Saturday March 15, the Superintendent's Conference Day
on Mayl6(which has to be rescheduled due to snow days), Saturday May 17, and June
30. The Superintendent's Conference Days are required for all teachers to attend. Some
of the teachers were complaining about having to give up a couple of Saturdays to come
in for professional development. The department head said that all of the workshops were
required, and since she was requiring the teachers to come on a Saturday the teachers
were paid for their time. There were still a few teachers that did not show up for the
Saturday workshop. The teachers that attended my workshops, however, were enthused
about these other workshops. All of the participants from my sessions were glad that they
came to mine first, because they said that they felt more comfortable with just knowing
where the buttons are, since the presenter from Texas Instruments went through his
presentation very quickly. The T-I presenter demonstrated a lot of material in a brief
period oftin1e. This caused a little frustration from some of the teachers, and they were
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asking why I wasn'tjust doing graphing calculator workshops on the Superintendent's
Conference Days. However, the outside professional development was a needed spark for
me. I was able to learn some more features on the graphing calculator that I didn't know
of before. From my research I have learned that part of an effective professional
development plan is to bring in some outside experts as well as using the inside experts.
My Department head is encouraging me to continue my pursuit of professional
development with graphing calculators. She wants to set up dates in between the T-I
presentations, and throughout next year, to help remind the other teachers how to use the
graphing calculators. From the research that I have done on professional development I
learned that in order to be effective the professional development has to be ongoing and
not just a one-day workshop.
The Director of Mathematics for the Rochester City School District, Margaret
Crawley, is impressed with the progress of the professional development that is taking
place on graphing calculators at East High School. She has noticed that the mathematics
teachers at East High School are more knowledgeable on graphing calculators and
implement graphing calculators into their lessons more than the mathematics teachers at
the other high schools. From this project there is a possibility to scale up my teacherleader role of graphing calculators at East High School to offer graphing calculator
workshops for the mathematics teacher of the entire Rochester City School District.
An area of future study that developed from this study is teacher motivation.
Intrinsic motivation and an eagerness to learn new things is the main motivation from the
7 teachers that participated in this study. Money wasn't enough of a motivation factor for
the few teachers that didn't even show up for the "required" Saturday workshop. Another
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area of future study from this project will be how often and effective teachers use
graphing calculators in their lessons in the future, and the impact on the knowledge and
achievement of the students at East High School.
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Interview with East High School Math Department Head
SC: How are the New York State Standards on Mathematics Education implemented at
East High School?
DH: Well, each teacher is given the standards. They know the seven standards, and
basically it's not even the standards, but the 7 key ideals for the Math A so that
curriculum is aligned to that, textbooks are aligned to that. So that's pretty much how it's
done.
SC: How has the implementation of these standards changed the way that mathematics is
being taught at East High School?
DH: Well, I don't know if it's truly changed how it's taught, but that the alignment has
changed since that we got written up. Because the standards are changing; the courses
have to change. So what was normally taught for one course might not be taught in that
course. Certain topics are really considered accelerated topics in Math B. Where normal
tracked students typically get to that and now they are not. And truly technology has
changed a impletation a lot. There is a need for graphing calculators.

SC: How have graphing calculators enhanced this change in mathematical pedagogy?
DH: Definitely another resource for teachers to work with. Also to give kids that "aha"
moment in the classroom. Things that like permutations and combinations kids might not
have to remember a formula. They have a hard time doing that, they can use the
calculator now. It helps give them that extra edge. It has really been a tool to benefit and
not hinder them like we used to think.
SC: What are the goals for the East High School Mathematics Department?
DH: Our number one goal is to get as many kids through the Math A exam as possible.
Truly we want to see as many kids pass that Math A exam this year, so that is really our
focus right now, but on top of that we just want to feel like we're giving a solid math
program.
SC: What are the professional development needs for the East High mathematics
Department in order for this pedagogical change to occur?
DH: Number I is truly they need professional development on what is expected of them
on that Math A exam. Really embracing that knowledge of this is what happens. So like
teaching strategies, graphing calculator workshops is a major one. I think as math
teachers we're like that calculators are a crutch, and I think we're coming to that age
where we're not seeing it as a crutch anymore, and more like a resource you know like
you bring a pen and pencil to classroom you need to bring a graphing calculator as a tool
for the classroom. They really need to buy in the change and be willing to change.
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SC: From a Department Head's point of view, what are the elements of an effective
professional development program?
DH: One that addresses the needs of our students. What we think our students needs so
that we can provide that professional development to the teachers. The needs of the
teachers and what they feel they need professional development in and one that is truly
giving them something new. Not something that is redundant, like over and over again. It
needs to provide growth to a teacher. And it really needs to provide people really leaving
with something that they can take back to their classrooms.
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Opening Activity
TI-83 Plus Scavenger Hunt!
Completed Ca lculat ions on the home screen
1. Press the lQID button in the lower left corner.
(mark
2. Press ICLEARI to remove any entries from your TIwith X)
83 Plus.
Perform a Calculation:
Do the following calculation just as it is written
below:
3.Pre.ss~
8+4*5
Step 2 :
the
CLEAR

key

4 . Press IENTfRI. (Note: Pressing /ENTER] evaluates the

expression on your screen).
What answer appears on the screen?

5. Now do the some calculation but include so me
parentheses as follows:
Press IJilE)@JCD0lID
8+4*5
28

Step l:the
ON key

St ep 4:
the

ENTER
key

6. Press [HHERI. What answer appears on the
screen'

Why ts 1t different from the one you got before'
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Opening Activity
TI-83 Plus Scavenger Hunt!
Completed CaJculations on the home screen
(mark
I. Press the [QID button in the lower left corner.
with X)
2. Press (CLEAR! to r emove any entries from your TI83 Plus.

Perlorm a Calculation:
Do the following calculation just as it is written
below:
3.Press~

8+4*5
Step 2 :
the
CLEAR

key

4. Press (ENTER I. (Note: Pressing /ENTER/ evaluates the

expression on your screen).
What answer appears on the screen?

5. Now do the same calculot 1on but include some
parentheses a s follows :
Press OilEJ@TIJ0rn

8+4*5
<8+4) >1<5

St ep l:the
ON key

28

6. Press (CNTERI. Whal answer appears on t he
s creen?

S t ep 4:
the

ENTER
key

I

Why is it different from the one you got befor e?

1- 800-TI-CARES

ed ucation. ti.com

t1-educa tor s@t 1com

CL 2680

Find the Square Root of 45:
7 . Press the l2nd) button. (Note: Pressing the /2nd/ button and
releasing it allows you to access the yellow functions printed
above many of the TI-83 Plus keys).
8. Press [-r] (you actually press the ~ button, but because
you first pressed the l2ndl button, you the square root
function will be activated).
9. Key in 45.
S tep 7 :
8+4>t<5
28
Access 2"d
(8+4)>t<5
functions
60

.((45

10 . Press IENTERI. What is your answer?.

Step 8 :
the
square
root

Raise 7.5 to the 4 th power:
11. Key in 7.5
12. Press el. (Note: The c:J butt on allows you to raise to a
power)
13. Key in 4

28
60
,[( 45
6.708203932
7 . 5"'4
14. Press IENTERI.

Another ex ample :
15. Key in (-2)2 • IIJOOJQ][31) (Note: the negative symbol 0
is near t·he WITIB) key - see picture of TI-83 Plus)

28
H45

7 . 5"4

60
6 . 708203932

( -2)"'2

3164 . 0625

16. Press (ENTER)

What is your answer")

17. Now enter -2 2 (without the parenthesis) and press IENTER L
What do you not ice? Why 1s there a difference")

1-800-TI-CARES

education.t1.com

t1-educators@t1 cor..

i

I

f

19. Return to the Homescreen by pressing (2nd(OUIT]. The{au1r]
key is t he 2nd funct ion of the l~OEI key. (Note: In general.
when you want t o start over "Quit and go Home" -- l2nd[OUIT]
will take you back to the homescreen.
....----___._ ___
Step 18:
Change
the
20. Perfor m the follo wing calculation:
MODE
25.6893 2

What is your answer?_ _ _ _ _ _ _ __ _ __ _
21. Press IMOOCI and change your decimal to FLOAT. Press
~. This will change the decimal places to Float mode.
22. Go back to the home screen and press (2ndHENTERI. What
happens?

23. Press IENTERI. Compare th is number to the one you got in
your calculat1on above. What happened?

1-800- n-CARES

education ti.com

ti-educators@t1.com
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Graphing and evaluating functions
24. Press !MODEi and have everything on the left highlighted.
Step 27:
Change the
WINDOW

25. Find the IE key and press it. Press !CLEAR!.
' 26. Key in 2x + 3 in Yl= @~rn)
t l oU

tlot.~

tlotl

''11B2X+3

,yz=
"-'t'J=

' 'lit=

,y5=

Step 25:
Key in a
Function

"-Yt=
"-'11=

27. Press the !WINDOW! key and change the settings to the
following. Use the cursor arrows to navigate between
choices:

WINDOW

Step 26:
the X key

Xriin=-5
Xriax=S
Xsc.l=l
Yriin=-5
'triax=S
Vsc.l=l
Xres=l

28 . Press IGRAPHI .

29. Press !TRACE!. Use the arrow keys illG to move the cursor
along the function. What do you see?

Step 29:
Trace the
function
Step 28:
Graph key

•

otV'\

TT l',40C:c:;

education.tr .com

t1-educators@t1 com

Pre-Graphing Calculator Workshop Questionnaire

__________
Name: (optional) _~~-J~e._C_f_"'"'_J_i(

..

I) Have you used graphing calculators in your math classes this year?
Yes ./
No_ _
2) If yes, how often do/did you use them? Indicate frequency.

_ _ _ _ __
a) 1-2 times a week --""""/
b) 1-2 times a month _ _ _ _ _ _ __
c) 1-2 times a year
3) On a scale from 1-5, 5 being most comfortable and l being the least comfortable, how
comfortable do you feel using graphing calculators in your c}assrooms?

5

4

2

4) On a scale from 1-5, 5 being the most and 1 being the least, how knowledgeable are
you on the graphing calculator?

5

4

2

5) How many years have you been teaching?

A

0-3 years
years
c) 11 +years

~4-10

6) What kind of teaching certification do you have?

A permanent

~p rovisional

7) Place an "x" next to each topic you would Like to receive professional development on.
Graphing Calculator Skills

Math Topics

l.
2.
3.
4.
5.

l. Solving Equations
X.
2. Systems of Equations _
3. Quadratics
X...
4. Exponentials
5. Multiple Choice test skills _

Graphing
Tables of value
Solver
Boolean Algebra
Evaluations

8) What would you like to learn from these series of graphing calculator workshops?

Graphing Calculator Matrix
Place an X in the box that describes where vou feel vou are in reaards to the skill.
Buildina Knowledae
Translating Into Practice
Skill
Developina Awareness
Graphing Functions
Usina trace
Changina window settinos
Findin!l interceptions of functions
Finding roots of functions
Find the max/min of parabolas
Create Tables of Values
Use Tables of Values
,/
Use Solver
Evaluate Functions
"/
-../
Use Test Logic
•. /
~

~

Practicing Teaching

.. /

·'

/

L

/

, /
/

,/

/

/

t

:/
l/

/

~·

vafl7

Graphing Calculator Matrix
p lace an X 1n the box that describes where you feel you are In regards to the skill.

Skill
Develooina Awareness
Graohina Functions
Using trace
Changing window settings
Finding interceptions of functions
Findino roots of functions
Find the max/min of parabolas
Create Tables of Values
Use Tables of Values
Use Solver
)(..
Evaluate Functions
'/..
Use Test Loaic

,..

Building Knowledge

x

><
)('

~
')(.
)(

'/...

Translating Into Practice

y
X'

x..

'X y
)(

~·/

,;
i""

x
)('

Practicing Teaching

:v:

Name:

i,/ l·n I\;, rn

,'j ( i( :.l

Graphing Calculator Matrix

(~I

Place an X in the box that describes where you feel you are in reaards to the skill.
Building Knowledge
Skill
Developing Awareness
Translatina Into Practice
y
Graohina Functions
i-Usina trace
'\""'
'A.
..,..
Chanaina window settinas
,...
y
Findina interceotions of functions
>.
Findina roots of functions
Find the max/min of oarabolas
'
><
.......,_,.,
Create Tables of Values
"·
v
/'\
Use Tables of Values
')-..
'/
Use Solver
' i-...
Evaluate Functions
'X
/..
Use Test Loalc
'·

><

..

~

.

Practicina Teachina

Graphing Calculator Matrix
Name:
Place an X in the box that describes where you feet you are in regards to the skill.
Skill
Developing Awareness
Building Knowtedoe
Translating Into Practice
Graohina Functions
)(
Usina trace
X'
Changina window settinas
x
X'.
Findino interceptions of functions
i<
Finding roots of functions
x
)(
Find the max/min of oarabolas
\.
)(_
Create Tables of Values
)(
Use Tables of Values
\j
\
Use Solver
"lt
Evaluate Functions
...
}(
Use Test Logic

x..

"

"

Practicing Teachino

x

y•

Graphing Calculator Matrix
Name:

k'll.
Place an x ·1n the box t hat descn'bes w here you teeI vou are m reoards to the SI
BuildinQ Knowledge
Translating Into Practice
DevelooinQ Awareness
Skill
'(-.
Graphing Functions
Usino trace
"A
)... Chanoing window settings
)(
Finding intersections of functions
, I
)(
Findino roots of functions
;<.
Finding the max/min of parabolas
Creatino Tables of Values
)(
Usino Tables of Values
Usino Solver
'X
Evaluating Functions
t)(J_
Usino Test LoQic

><

x

PractlcinQ Teaching

...

'

Graphing Calculator Matrix
Name:

Place an x.1n th e b ox th at d escribes w here you i eeI you are n reaards to th e skill.
Developing Awareness
Building Knowledge
Skill
Translating Into Practice
Graphing Functions
)(
Usina trace
'
Chancing window settinas
')(
Findina intersections of functions
.j,
Finding roots of functions
,
Findina the max/min of parabolas
>(
Creating Tables of Values
'
Usina Tables of Values
k
-,\._" t
)(
Using Solver
Evaluatina Functions
'/.._
Usina Test Logic
':i

x

x

x

Practicina Teachina

...

).

Name:

( .) .

l, l ) i ll,~es

Graphing Calculator Matrix

place an

x.inthe box that descn'bes where you feel you are in reQards to the skill.

Skill
Developing Awareness
Graphing Functions
\/
Using trace
/
Chanoino window settinos
\/
Finding intersections of functions
... /
Finding roots of functions
v'
Findino the max/min of parabolas
1/
Creatina Tables of Values
/
Using Tables of Values
·./
,,/
Using Solver
Evaluatino Functions
·./.
Using Test Logic

v

Building Knowledge

Translating Into Practice

./

..p/'f/A

JJ)/JJ

,/

/

·, /
../
v

,.

J,
1/

v
./ .
Iv'

v

Practicing Teaching

Professional Development Evaluation for Feb. 6, 2003
Name: (optional),_ __ _ _ _ _ _ __ _ _ _ __ _ _ _ __
For the following statements circle the number that best represents bow you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2, A_ _
somewhat d_isagree, and 1 strongly disagree.
rrv?VA}"<...,
~

1. The professional development today provided an opportunity to build your(!)~
know~ and skills.
).
~
4
3
2
I

2. The Pr!fB\er used or modeled strategies that you will use with your student
4
3
2
I

v

3. The workshop
5
4.

You ~

allo~time to collaborate with other teachers.
-~

~~

·, y /

(~L(:t;} }

3

2

I

3

2

1

~

-~

c;, ! -·

how to graph a function.

~

m

4

5. YOU
how to use the "trace" feature.
~
4
3

2

6. You ~ow to change the window settings.
~
.
4
3

2

l

7. You cffi;e problems requiring you to find the intersection of functio l ,.
'2_J
4
3
2
i
·
8. You can solve for
5

t~of

u

-r/ ~ )

fWlctions.
3

2

9. You ca}'!'l(ve for the maximum/minimum values of a quadratic

~

4

3

2

1

~
·7/· /

functi~
1

~

10. You feel more comf~ using graphing calculators.
5

~

3

2

~

11 . Do you have any comments on what could be improved from today's workshop?

12. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 6, 2003
Name: ( optional),_--=D'--+. ----------------For the following stat ments circle the number that best represents bow you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
1. The professional development today provided an opportunity to build your
knowuee and skills.
5
4
3
2
/

2. The presenter used or modeled strategies that you will use with your students.

(])

·4

3

2

l

3. The w~hop allowed for time to collaborate with other teachers.
~

4

3

2

3

2

4. You kfV how to graph a function.
_;)/

4

5. You k~ how to use the "trace" feature.
•, 5
4
3

1

2

~

6. You know how to chanp.e-fhe window settings.

5

'ti

3

2

7. You can solve problems requiring you to find the intersection of functions.
5
3
2
1

CD>

8. You can solve for the roots of functions.

s

4

LP

2

1

9. You can solve for the maximum/mi~ values of a quadratic function.
5
4
<._]/
2
1
10. You fe~ore comfortable using graphing calculators.

{J)

4

3

2

11. Do you have any comments on what could be improved from today's workshop?

12. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 6, 2003
Name: (optional)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
For the following statements circle the number that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat d_isagree, and 1 strongly disagree.
I. The professional development today provided an opportunity to build your
know(!)e~
e and skills.
5
4
3
2
1

---)'

2. The pr~nter used or modeled strategies that you will use with your students.
4
3
2
1
.

C)

3. The w?:.~op allowed f~r time to collaborate with other teachers.
4
3
2
1

L:.J

4. You~ how to graph a function.
( 5 )
4
3
\

5.

, ___....

2

1

2

1

2

1

/

You~ how

, 5

"---..--~'

to use the "trace" feature.
4
3

6. You know how to cha(!)he window settings.
5

4

1

<

3

7. You ca9~
.
ve problems requiring you to find the intersection of functions.
(5 ~
4
3
2
1
\..___,.--/

8. You c~GJye for the roots of functions.

~~

4

3

2

9. You ca~olve for the maximum/minimum values of a quadratic function.
I 5
·
4
3
2
1
10. You fe~Lt_nore comfortable using graphing calculators.
5~
4
3
2
11 . Do you have any comments on what could be improved from today's workshop?

12. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 13, 2003

==12.J

Name: (optional)
For the followiog-s-ta_t_e_m.....e_n_tlT-c-i_r_cl_e_t_h_e_n_u_m_b_e_r_t_h_at-be_s_t_r_e-pr_es
_e_ot_s_h_ow you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and I strongly disagree.
1. The professional development today provided an opportunity to build my
knowleMand skills.

v

4

3

2

1

2. The pr~ter used or modeled strategies that I will use with my students.
4
3
2
1

s

3. The workshop allowed for time to collaborate with other teachers.

(j}

4

3

2

1

4. I know how to ch~g~Table settirtgs.

5

(~

3

2

5. I can sol~roblems requiring me to find the intersection of functions.
(Y
4
3
2
1
6. I can solve for the roots of functions. ,
0
5
4
]/

2

7. I can solve for the maxirnwn/minimum values of a quadratic function.
5
4
2
1

y

8. I feel m/!7omfortable using graphing calculators.
4
3

y

2

1

9 _Do you have any comments on what could be improved from today's workshop?

IO. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

'.-

Professional Development Evaluation for Feb. 13, 2003

S ;_el ~:Z

Name: (optional) Sac_o f(_r<.d
g
For the following statements circle the number that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
1. The professional development today provided an opportunity to build my
knowledge and skills.
5
~
3
2
1
2. The p~~ter used or modeled strategies that I will use with my students.
\2)
4
3
2
I
3. The w~~hop allowed for time to collaborate with other teachers.
~
4
3
2
1
4. I know~ to change the Table settings.
~
4
3

2

1

5. I can s~problems requiring me to find the intersection of functions.
~
4
3
2
1
6. I can solve for the roots of functions.

CJ

4

3

2

1

7. I can s~
Y1\for the maximum/minimum values of a quadratic function.
~
4
3
2
1
8. I feel

~~comfortable

~

using graphing calculators.
4
3
2

1

9. Do you have any comments on what could be improved from today's workshop?

10. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 13, 2003
"'}

,

Name: (optional) .l)CJ~ ~VL--(
For the following statements circle then-umber that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
I . The professional development today provided an opportunity to build my
knowledge and skills·. '

5

\ 4 ../

3

2

2 . The presenter used or modeled strategi~that I will use with my students.

5

4

' -.-/_./
3 ·~

2

1

3. The workshop allowed for time to collaborate with other teachers.

5

4

3

2

4. I know ~w to change the Table settings.
~.,)

4

3

2

5. I can soblC<,_problems requiring me to find the intersection of functions:

y

4

3

2

6. I can sobt.~ for the roots of functions.
.._-2.
4
3

2

1

7. I can sol~for the maximum/minimum values of a quadratic function.

, 5

4

3

2

1

8. I feel m_gLe comfortable using graphing calculators.

~)

4

3

2

10. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 13, 2003
Name: (optional)
For the following statements circle the number that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
~~~~~~~~~~~~~~~~~~~~

1. The professional development today provided an opportunity to build my
knowledge and ski]~
5
~
3
2
1

2. The p~ter used or modeled strategies that I will use with my students.
~
4
3
2
1
3. The workshop allow~or time to collaborate with other teachers.
5

~

3

4. I know how to chang~Table settings.
5
~
3

2

2

5. I can solve problems rffiring me to find the intersection of functions·.
5
3
2
1

\.:J

6. I can solve for the roo~ fun ctions.
5
~
3

2

7. I can solve for the m~um/minimum val ues of a quadratic function.
5
~
3
2
1
8. I feel more comfortabf~ing graphing calculators.
5

\...)

3

2

9. Do you have any comments on what could be improved from today's workshop?

l 0. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 13, 2003
Name: {optional)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
For the following statements circle the number that best represents how you felt
from today's workshop. S means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
1. The professional development today provided an opportunity to build my
kno~ and skills.
4
3
2

0

2. The

p~ter

~

used or modeled strategies that I will use with my students.
4
3
2
1

3. The workshop allowed for time to collaborate with other teachers.

~

4

3

4. I know~o change the Table settings.
~
4
3

2

1

2

I

v

5. I can s~oblems requiring me to find the intersection of functions.
4
3
2
1
6. I can s~r the roots of functions.

~

4

3

2

1

7. I can solve for the maximum/minimum values of a quadratic function.
(})

4

3

8. I feel more comfortable using graphing calculators.
4
3

(:>

2

1

2

1

9. Do you have any comments on what could be improved from today's workshop?

10. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 13, 2003

Fri\. n k

Na me: (optional) '6c15 +-en
For the following statements cir cle the number that best represents bow you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
1. The professional development today provided an opportunity to build my
know~e

cY

and skills.

4

3

2

1

2. The pr~nter used or modeled strategies that I will use with my students.
\.5.)

4

3

2

1

3. The wzr:shop allowed for time to collaborate with other teachers.
5)
4
3
2
1

-

4 . I knowf~')' to change the Table settings.

L3-

4

3

2

1

5. I can s91ve problems requiring me to find the intersection of functions.

( 5;

3

2

6. I can solve for the roots of functions.
4
3

2

\.._.

4

(SJ

I

' - ··

7. I can soJ.v~for the maximum/minimum values of a quadratic function.

~

4

3

2

I

2

1

8. I feel more com fortable using graphing calculators.

CJ

4

3

9. Do you have any comments on what could be improved from today's workshop?

lO. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 27, 2003

i,, fl ,'

Name: (optional)
X.,{) IV
For the following statemen~ircle the number that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
1. The professional development today provided an opportunjty to build my
know~~ and skills.
lY
4
3
2
1

,_

2. The presenter used or modeled strategies that l will use with my students.
4
3
2
I

0

--

3. The wgJ;kshop allowed for time to collaborate with other teachers.
4
3
2
1

[>

4. l know how to use So~

5

~

3

2

1

5. l can sol~!oblems requiring me to find the intersection of functions.
e_;
4
3
2
1
6. 1can solye for the roots of functions.
4
3

(!)

7. l

can~

~

2

formula l need to into the Solver.
2

l

8. l feelCJomfortable using graphing calculators.
5
4
3
.2

1

4

3

;
{

9. Do you have any comments on what could be improved from today's work.shop?

10. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 27, 2003
I

~

Name: (optional)
• '
,.
For the following sta tements circle the number that best represents bow you felt
from today's workshop. S means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
1. The professional development today provided an opportunity to build my
knowledge and skills.
/ 5
4
3
2

2. The presenter used or modeled strategies that l will use with my students.

5

4

3

2

1

3. The wo~hop allowed for time to collaborate with other teachers.
5
4
3
2
4. l know,,hl5W to use Solver.

_j/

4

3

2

1

5. l can splveproblerns requiring me to find the intersection of functions.·
5
4
3
2
I
6. l can solve for the roots of functions.

5

4

3

2

7. 1 can type.any formula l need to into the Solver.

' 5_...

4

3

8. l feel more comfortable using graphing calculators.
5
4
3

2

2

9. Do you have any comments on what could be improved from today's workshop?

10. Aie there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 27, 2003

b,, \::

ame: (optional)
0:-•· k.
For the followin g statements circle the number that best represents bow you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 ne utral, 2,
somewhat disagree, and 1 strongly disagree.
1. T he professional development today provided an opportunity to build my
and skills.
I
4
3
2

knowae

2. The

pr~nter

~

used or modeled strategies that J will use with my students.
4
3
2
1

3. T he workshop allowed for time to collaborate with other teachers.
(5)
4
3
2
1
to use Solver.
4

3

2

l

5. J can s~problems requiring me to find the intersection of functions.
( 5'
4
3
2
1
6. 1 can soj.Ye for the roots of functions.
~
.
4
3

2

l

2

1

7. J can t~ny formula 1 need to into the Solver.
~

5)

'--··

4

3

8. J fee l m9r.f(__comfortable using graphing calculators.
f_.....
5 )
4
3

2

9. Do you have any comments on what could be improved from today's workshop?

10. Are there any concerns that you have ,.,ith using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 27, 2003

b('Jl,vh,;

Name: (optional)
x
For the following statements circle the number that best represents bow you felt
from today's workshop. S means strongly agr~ 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
1. The professional development today provided an opportunity to build my
kno~d skills.
~
4
3
2
1

2.

Thf15re~~er

~

used or modeled strategies that 1 will use with my students.
4

3

2

1

3. The workshop allowed for time to c~borate with other teachers.
5
4
ll)
2
1

4. 1 know how to use So~
5

u.;

3

2

1

5. 1 can sg.l~roblerns requiring me to find the intersection of functions.
~

4

3

2

6. 1 can solve.for the roots of functions.
~)
4
3

2

l

7. Lcan type any formula I 1)ed to into the Solver.

5
8. 1 feel

~

3

2

1

mor~omfortable

~

using graphing calculators.
4
3
2

9. Do you have any comments on what could be improved fro m today's workshop?

-rJuA iA ~ 1 .fm--j°L-.f;-r-ovvr _i!_adc/JuYnJrLif/
10. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator?

Professional Development Evaluation for Feb. 27, 2003
Name: (optional)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
For the following statements circle the number that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.

1. The professional de
vlw
p~nt today provided an opportunity to build my
.
knowledge and skill . I ,
5
4
3
2
l
2. The~ter used or modeled strategies that l wiil use with my students.
l__/I
4
3
2
1
3. The workshop allowed for time to ~ate with other teachers.
5
4
2
1

\2_)

4. I kno~ to use Solver.
4

0

3

2

I

5. 1 can solve problems ~"f\ng me to find the intersection of functions.
5
3
2
1

0

u

6. 1 can solve for the roo~functions.
5
3

2

7. 1 ca~\ny formula 1 need to into the Solver.
\__;;
4
3

2

8. 1 feel more
5

I

comf~~g graphing calculators.
~

3

· (f,'- ~cf c--go cJ ,y

2

I

9. Do you have any comments on what could be improved from today's workshop?

c

h .

·

10. Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calc~Lator?

Professional Development Evaluation'for Feb. 27, 2003

G
__.__

Name: (optional)__
())--=· _i_..._IJ<_e
_ s________
For the following statements circle the number that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.

knoo

1. The professional development today provided an opportunity to build my
and skills.
I
4
3
2

2. The p~ter used or modeled strategies that l will use with my students.

0

4

3

2

1

3. The ~hop allowed for time to collaborate with other teachers.

lV

4

3

2

1

3

2

1

4. l know how to use Solver.

' 5

0

v

5. l can solve problems r~ng me to find the intersection of functions.
5
3
2
1
6. l can s~or the roots ()f functions.
~
4
3

2

1

7. I can type any formul~ed to into the Solver.

5

~

3

2

8. l feel momfortable using graphing calculators.

v

4

3

2

1

9. Do you have any comments on what could be improved from today's workshop?

vifj

g-tf(Jd _I

10. Are there any concerns that you have with using the graphing calculator or·
teaching students how to use the graphing calculator?

Professional Development Evaluation 'for Feb. 27, 2003
Name: (optional)
For the following statements circle the number that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2,
somewhat disagree, and 1 strongly disagree.
~~~~~~~~~~~~~~~~~~~-

1. The professional development today provided an opportunity to build my
knowledge and skilly])
5
3
2
1

01

2. The presenter used ~~deled strategies that l will use with my students.
5
3
2
1

\_)!

3. The workshop all owe~ time to collabor~te with other teachers.
~

5

3

2

I

3

2

1

4. l know how to use Sol~

5

(/'

5. l can solve problems
5

re~ring

01

me to find the intersection of functions.
3
2
1

6. 1 can solve for the roo~ctions.

s

LY

3

2

1

2

1

2

1

7. 1 can type any fonnul~ed to into the Solver.

5
8. 1 feel

~

~omfortable

~

3

using graphing calculators.
4

3

9. Do you hav.e any comments on what could be improved from today's workshop?

10. Are there any concerns that you have \vi th using the graphing calculator or·
teaching students how to use the graphing calculator?

Professional Development Evaluation for March 13, 2003
Name: (optional) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
f<'r the fo llowing statements circle the number that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2
somewhat disagree, and 1 str ongly disagree.

{f)
J_J

I . The professional development today provided an opportunity to build my
know!~ and ski lls.

c:;

4

3

2

2. The pr~ter used or modeled strategies that I will use with my students.
~
4
3
2
l
3. ·The

wJ~shop allowed time for me to collaborate with other teachers.

LV

4

3

2

1

5. I know bqw to use the Logic Tests for multiple choice questions.
5/
4
3
2

.
1

(5,
........

I

6. I kno:-:ore strategies on how to use a graphing calculator on the
Mathematics A exam.

15J

4

3

a.

.1

~""-.:

~~

v·
'1 )/
l

Rege~t (?

2

i

7. I feel l1}0fe comfortable using graphing calculators.
4
.3
2

1

'-

\

~)

I

4. I kno~"10jw to store numbers into variables on the TI-83+.
4
3
2

1
J

\

~

.

CJ

~\

8) Do you have any comments on what could be improved from today's

I

,...,

.)

workshop~

9) Aie there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator.

Professional Development Evaluation for March 13, 2003

'6 .

Na me: (o ptional)
\:'(] Lr 1 l
fC\r the following statements circle the number that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2
somewhat disagree, and 1 strongly disagree.
I. The professional development today provided an opportunity to build my
knowl~e and skills.
4
3
2

u,r

2. The presenter used or modeled strategies that I will use with my students.
(})

4

3

2

1

3. The w~shop allowed time for me to collaborate with other teachers.
4
3
2
l

0

4. I know how to store ~rs into variables on the TI-83+.
5
~
3
2
5. I know how to use the):_ogic Tests for multiple choice questions.
5
l1)
3
2

l

6. I know more strategies on how to use a graphing calculator on the Regents
Math~~ics A exam.

\__V

7. I

4

3

2

feel~

comfonable using graphing calculators.
~
4
3
2

1

8) Do you have any comments on what could be improved from today' s workshop?

9) Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator.

Professional Development Evaluation for March 13, 2003
Na me: (optional) _ _ __ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ __
For the following statements circle the number that best r epresents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2
somewhat disagree, and l strongly disagree.
1. The professional development today provided an opportunity to build my
know~ and skills.
~
4
3
2
1
2. The presenter used or modeled strategies that I will use with my students.

0
8

4

3

2

I

3. The workshop allowed time for me to collaborate with other teachers.
4
3
2
I
4. I kn~ to store numbers into variables on the TI-83-r-.
~
4
3
2
5. I know how to use t~c Tests for multiple choice questions.
5
~
3
2

6. I know more strategies on how to use a graphing calculator on the Regents
Mathematics A exam.

CJ

4

3

2

7. l fee l more comfort~ graphing calculators.
5
~
3
2

1

8) Do you have a ny comments on what could be improved from today' s workshop?

9) Are there any concerns that you have with using the graphing calculator or
teac hing students how to use the graphing calculator.

Professiona l Development Evaluation for March 13, 2003

.
f)
Na me: (o ptiona l) _----"_.._,_

_ __ _ _ _ __ _ _ _ __ _ _ __ _ _
fp r the following statemen ts circle the numbe r that best re presents how you felt
from today's wo r kshop. 5 means strongly agree, 4 somewha t agree, 3 ne utral, 2
somewha t disagree, a nd l strongly disagree.

1. The professional development today provided an opportunity to build my
kno'Cf'and skills.
4
3
2
1
2. The presenter used or modeled strategies that I will use with my students.
4
3
2
I

<!)

3. The ~~op allowed time for me to collaborate with other teachers.
\_Y
4
3
2
l
4. I know how to store numbers into variables on the TI-83+.
5
4
3
2
5. I know how to use the Logic Tests for multiple choice questions.
5
4
3

f)

/J

v
l

6. I know more strategies on how to use a graphing calculator on the Regents
Mathe~ics

(}_J

A exam.
4

3

2

1

2

I

7. [feel ~{e comfortable using graphing calculators.

\2,J

4

3

8) Do you have any comments on what could be improved from today's workshop?

9) Are there any concerns that you have with using the graphing calculator or

teaching students how to use the graphing calculator.

Professional Development Ev luation for March 13, 2003

s\[L\J (jl

f

Name: (o ptional) ,
Fl'r the following statements circle then her that best represents how you felt
from today's workshop. 5 means strongly agree, 4 somewhat agree, 3 neutral, 2
somewhat disagree., and 1 strongly disagree.
1. The professional development today provided an opportunity to build my
know~ and skills.
4
3
2
1

v

2. The presenter used o~eled strategies that I will use with my students.
5
3
2
l

v

v

3. The workshop allow~e for me to collaborate with other teachers.
3
2
l
5
4. I kno~w to store numbers into variables on the TI-83+.
~
4
3
2
5. I know how to use t1[~gic Tests for multiple choice questions.
5
~
3
2
6. I know more strategies on how to use a graphing calculator on tbe Regents
Math~~.s A exam.
4
3
2

0

7. I feel more comforta~ing graphing calculators.
5
~
3
2

l

8) Do you have any comments on what could be improved from today's workshop?

No~
9) Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator.

Ju~s~ 1\\c\\ ·1 s-\1 \\ ferf\t)'\\\Je r
\~ n·,,\9 ~( V'nt,, 10 c\ o so,
I

\:\)·,,e11 1-r

Professional Development Evaluation for

~larch

13, 2003

Na me: (optiona l)
{{__r ,-~ ~
/~/
F(\r the following statem'ellts circle the number that best represents how you fe lt
from today's workshop. 5 mea11s strongly agree, 4 somewhat agree, 3 neutral, 2
somewhat d isagree, a nd 1 strongly disagree.

)'1,t;.;,

I. The professional development today provided an opportunity to build my

k:noc.,

and skills.

4

3

2

I

2. The presenter used or~deled strategies that I will use with my students.
5
3
2
l

t .>

3. The w~~hop allowed time for me to collaborate with other teachers.
{)/
4
3
2
l
4. I know ~w to store numbers into variables on the Tl-83+.
,5
4
3
2

l

\,,,.-

5. I know~w to use the Logic Tests for multiple choice questions.
5./
4
3
2

1

6. I know more strategies on how to use a graphing calculator on the Regents

c..

Mathe~cs A exam.

7. I fee l

4

~

3

2

comfortable using graphing calculators.
4
3
2

c;.1

8) Do you have any comments on what could be improved from today's workshop?

J ~w

hvu.

/,l1/Ir / //'4 ./'}

1 ('/ _

9) Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator.

.
:' :/1

--

Professional Development Eval uation for :\'larch 13, 2003

---"""G'"""""'-·

_k_-e__;'S_ ______

--''-----=wo......=_;t_..
Na me: (optional)
FClr the fo llowing statements circle the nu mber that best represents how you felt
from today's workshop. 5 mea ns strongly agree, 4 somewhat agree, 3 neutral, 2
somewhat disagree, and 1 strongly disagree.
..;._
f

l . The professional development today provided an opportunity to build my
know@e and skills.
4
3
2
1
2. The p~ter used or modeled strategies that I will use with my students.
4
3
2
l

0

3. The

4. f

~hop

l/

kno~w to

lV

allowed time for me to collaborate \.vith other teachers.
4
3
2
1
store numbers into variables on the TI-83+.
4

3

2

5. I kno~w to use the Logic Tests for multiple choice questions.
5
4
3
2

l

1-

6. I know more strategies on how to use a graphing calculator on the Regents
Mathe~cs A exam.
(1.)
4
3
2

7. I feel~ comfortable using graphing calculators.
4
3
2

<..:;

1

8) Do you have any comments on what could be im proved from today' s workshop?

(

9) Are there any concerns that you have with using the graphing calculator or
teaching students how to use the graphing calculator.
.,.t
J-.~-:...f -1..-\ ;..~
~

...._.1-.

I

l )

\

~,,;."

.t)v

I

f r

Create a Table of Values from a Function:
29. Press l2ndl[TABLE).

x

-•)

•

q

•)

-1

-i

-1
1
3

i

7

3

:·~~-.. n.asl'bl

Y1

~

!J

X=1

What do these numbers represent?

Extension: See Graph and Values together .
30. Press IMODEIBBGBEJGG00 highlighting G- T and
ress@ITID .

Sci En9
l!Wjijfili....0123456 789

Oe9ree
ar Pol Seq

• Dot.
s i MU I
a+ i.. re"'t9i.

~ti*iaiii
_ ...

Hori z mJ
31. Press IGRAPHI then press fTR ACEI. Use the arrow keys 0
to move the cursor along the function. What do you see
now?

1-800-TI-CARES
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0
Sfep 29:
Create a
Table
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Pre-Graphing Calculator Workshop Questionnaire
Name: (optional) __
~
______
6_~
__
/l_o_v_r--J_'________
1) Have you used gi:

ph~

Yes

/~..
/' 1.7
..··

calculators in your math classes this year?
No- -

2) If yes, how often do/did you use them? Indicate frequeney.
a) 1-2 times a week

b) 1-2 times a month - - - - - - - c) 1-2 times a year
/
_.,-;

k~ QJA~•-r,c... ,Jc;

Lif'Jt:.

comforta~-L,,-"

3) On a scale from l-5 , 5 being most comfortable and 1 being the least
comfortable do you feel using graphing calculators in your classrooms?
5

3

2

4) On a scale from 1-5, 5 being the most and 1 being the least, how knowledgeable are
~
you on the graphing calculator?
2

5

l

, Lf ?f

5) How many years have you been teaching?

Gi)J-3 years
b) 4- l 0 years

J, is7

c) 11 +years

\

6) What kind of teachin g certification do you have?
a) permanent

r.:\.

\_~ provisional

ti\ ( {

f / ' S{ vr I
ll i.-i

e>'c. • I

7) Place an "x" next to each topic you would like to receive pr;fessional development on.
Graphing Calculator Skills
1.
2.
3.
4.
5.

Graphing
Tables of val ue
Solver
Boolean Algebrd
Evaluations

l. Solving Equations
2. Systems of Equations _
3. Quadratics
4. Exponentials
5. Multiple Choice test skills _

8) What would you like Lo learn from these series of graphing calculator workshops?

Pre-Graphing Calculator 'vVorkshop Questionnaire

A
__m_13
__,.__/YJ
__r()...1'1
__
c_u_s _o_

Name: (optional) _ _

_ _ __

l) Have you used graphing calculators in your math classes this year?
No
Yes '-L.
t ,,
~ C ~w fr '-' *" "2... ~ -.;11-1\-~-,Ct $ S.P & -:r "? '-'5 h ,- n "tb
2) If yes, how often do/did you use them? Indicate frequency. l~11-.1t'S , · ~"+-ft~ onP)
a) l-2 times a week _ _ _ ,,_-;..
_ __ _ _
b) 1-2 times a month
c) 1-2 times a year

-~~~~~~-

3) On a scale from 1-5, 5 being most comfortab le and l being the least comfortable, how
comfortable do you feel using graphing calculators in your classrooms?

5

4

3

2

CD

4) On a scale from 1-5, 5 being the most and l being the least, how knowledgeable are
you on the graphing calculator?
5

4

..

.)

2

Q

5) How many years have you beep. teaching?
{j)0-3 years
b) 4-10 years
c) 11 +years
6) What kind of teaching certification do you have?
® ermanent
b) provisional
7) Place an "x" next to each topic you would like to receive professional development on.
Graphing Calculator Skills

Math Topics

l.
2.
3.
4.
5.

I. Solving Equations
'(
2. Systems of Equations L
3. Quadratics
>'
4. Exponentials
~
5. Multiple Choice test skills -X

Graphing
Tables of value
Solver
Boolean Algebra
Evaluations

8) What would you like to learn from these series of graphing calculator workshops?

Pre-Graphing Calculator Workshop Questionnaire
Naine: (optional) - -- - -- - - - - - - - - - - -- 1) Have you used graphing c akulators in your math classes this year?
No
Yes

7

2) If yes, how often do/did you use them? Indicate frequency.
a) 1-2 times a week
b) 1-2 times a month - - - - - " - - - - - c) 1-2 times a year

3) On a scale from 1-5, 5 being most comfortable and 1 being the least comfortable, how
comfortable do you feel using graphing calculators in your classrooms?
5

4

2

1

4) On a scale from 1-5, 5 being the most and 1 being the least, how knowledgeable are
you on the graphing calculator?
5

4

..,
.)

1

5) How many years have you beep teaching?

A0-3 years
(__24-10 years
c) 11 + years
6) What kind of teaching certification do you have?
~)..permanent
~rovisional

7) Place an "x" next to each topic you would like to receive professional development on.
Graphing Calculator Skills

Math Topics

1.
2.
3.
4.
5.

l. Solving Equations
X.
2. Systems of Equations £
3. Quadratics
.:s__
4. Exponentials
~
5. Multiple Choice test skills~

Graphing
Tables of value
Solver .
Boolean Algebra
Evaluations

8) What would you like to learn from these series of graphing calculator workshops?

Pre-Graphing Calculator Workshop Questionnaire

a. L:'~ ' -I'.'
O

Name: (optional)

i,

L

\

. . 2u .•-(./
--.-,l
\

1) Have you used graphing calculators in your math classes this year?
Yes
No 'ob
(;ncl

.

t ~ciu.vi)

2) If yes, how often do/did you use them? Indicate frequency.

a) 1-2 times a week
b) 1-2 limes a month
c) 1-2 tim es a year

~~~~~~~~

3) On a scale from 1-5, 5 being most comfortable and 1 being the least comfortable, how
comfortable do you feel using graphing calculators in your c~assrooms?

5

4

0

3

l

4) On a scale from 1-5, 5 being the most and l being the least, how knowledgeable are
you on the graphing calculator?
5

4

2

5) How many years have you been teaching?

~-3 years
b) 4- 10 years
c) 11 + years
6) What kind of teaching certification do you have?
a) permanent
b) provisional

0

cl'\..L v

\;, (

~ ·

7) Place an "x" next to each topic you would like to receive professional development on.
Graphing Calculator Skills
l. Graphing

2.
3.
4.
5.

.........._..

Tables of value ~
Solver
-Boolean Algebr;i -......_, ~
Evaluations
~

Math Topics
1. Solving Equations
""'•
2. Systems of Equations~
3. Quadratics
' ::::.L_
4. Exponentials
·'::.L..
5. Multiple Choice test skills _

8) What would you like to team from these series of graphing calculator workshops?

~

y*}

Pre-Graphing Calcu~tor Workshop Questionnaire

S_6'_c.<Y
_ _r_o_M'-'_ · _S_cz_;__J=--_Q
_,_______

Name: (optional) __

1) Have you used graphing,q1lculators in your math classes this year?
No_ _
Yes X
2) If yes, how often do/did you use them? Indicate frequency.
a) 1-2 times a week _ _X"--""-- - - - b) l-2timesamonth _ _ _ __ _ _ _
c) 1-2 times a year
3) On a scale from 1-5, 5 being most comfortable and 1 being the least comfortable, how
comfortable do you feel using graphing calculators in your classrooms?
3

5

2

1

4) On a scale from 1-5, 5 be ing the most and 1 being the least, how knowledgeable are
you on the graphing calculator?
-.

5

.)

2

1

5) How many years have you been teaching?
a) 0-3 years
b) 4-10 years
~ 11 + years
6) What kind of teaching certification do you have?
~permanent
I~ provisional

7) Place an "x" next to each topic you would like to receive professional development on.
Graphing Calculator Skills

Math Topics

1. Graphing

1. Solving Equations
~
2. Systems of Equations _
3. Quadratics
4. Exponentials
5. Multiple Choice test skills~

2.
3.
4.
5.

Tables of value
Solver
Boolean Algebr:.i
Evaluations

8) What would you like to learn from these series of graphing calculator workshops?
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Pre-Graphing Calculator Workshop Questionnaire
ame: (optional)
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1) Have you used graphing calculators in your math classes this year?
Yes
No X
2) If yes, how often do/did you use them? Indicate frequency.

a) 1-2 times a week
b) 1-2 times a month _ _ _ _ _ _ _ _
c) 1-2 times a year
3) On a scale from 1-5, 5 being most comfortable and l being the least comfortable, how
comfortable do you feel using graphing calculators in your classrooms?

5

4

3

!':'\

.2 )
I-..__,..,..,

1

4) On a scale from 1-5, 5 being the most and l being the Least, how knowredgeable are
you on the graphing calculator?

5

4

2

1

5) How man y years have you been teaching?

@o-3 years
b) 4-1 0 years
c) 11 + years
6) What kind of teachin g certification do you have?
~permanent

Q?)'provisional
7) Place an "x" next to each topic you would like to receive profess ional development on.

Graph ing Calculator Skills

Math Topics

l. Graphing
2. Tables of value
3. Solver
~
-i. Boolean Algebr:.i ,..-<_
5. Evaluations

1. Solvi ng Equations
2. Systems of Equations _
3. Quadratics
4. Exponentials
_
5. Multiple Choice test skills

8) What would you like to learn from these series of graphing calculator workshops?

X

